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INTRODUCTION 


The ever-present danger of mine Pizas and the peecie cue of hazardous | 
atmospheric conditions in underground mines makes a well-equipped mine rescue 
station a valuable asset to any mining district. Rescue equipment without - 
preper maintenance provides only false security, : because neglect may make the 
apparatus unfit for use in an emergency. Promptness in fighting mine fires 
is important; frequently the first 30 minutes of action are worth many hours . 
later. Likewise, the equipment. will be of little value if enough men trained. 
in its use are not readily available. This circular points out how such - 
protection has been provided in an Arizona mining district by ee a 
well-organized, adequately equipped, central mine rescue station. - 


SUMMARY 


The central mine rescue station of the Globe-Miami Rescue and First-Aid 
Association has provided the member minés with a dependable source of compe- 
tent, well-equipped rescue teams for 50 years. The cost for this protection 
and service has been nominal and below. that of similar facilities on an 
individual basis, The expenses of the central mine rescue station are borne 
by assessment of the member mines proportionally according to employment, 

This provides a fair, practical method of distribution of cost to encourage ©. 
participation of the small as well as the large mines. In addition to the 
service rendered to member mines, the station ane been a valuable asset to rane 
commmity in which it is obec ~ 


"ACKNOWLEDGMENTS 


The Geerauntaen of officials of the mambars ceupediee of the Globe- Miami 
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director of the Association, whose assistance in the preparation of this | 
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past 41 years. 


EISTORY 


In the antum of 1917, Orr Woodburn, who was then in charge: of ventila- 
tion, mine rescue, and first-aid activities of' the 01d Dominion Copper Co., 
Globe, Ariz., conceived the idea of combining the resources and equi pment of 
the various mines in the Globe-Miami mining district for the purpose of © 
rendering greater and more effective service in mine rescue and first-aid 
work, Up to that time each mine had maintained its own miné rescue apparatus, 
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and first-aid training was given by the medical department of each company. 
Most of these were part-time jobs and, although done conscientiously, were 
inadequate. The cost of providing its own mine rescue and first-aid organ- 
ization to obtain maximm benefit and protection would have been prohibitive 
for any single company. 


It was believed that by combining all the mine rescue and first-aid 
facilities of the various mines into a single unit operated by a central 
orgenization, the cost per company would be reduced and the effectiveness 
would be increased considerably. Accordingly, after several conference with 
the heads of the mining companies, the Globe~Miami Mine Rescue and First-Aid 
Association was formed by written agreement and formally inaugurated on 
Jamary 1, 1918. During the first 9 months of that year, while a station 
was being built and equipment assembled, temporary quarters were established 
in the safety office of the Old Dominion mine. Orr Woodburn was chosen 
director of the Association, a post which be has held continuously. An 
assistant was appointed later. — 


The companies signatory to the original operating agreement were: 


Old Dominion Copper Co., Globe, Ariz, 

International Smelting Co. Miami, Ariz. 

Inspiration Consolidated Copper Co., Inspiration, Ariz. 
Miami Copper Co., Miami, Ariz. 


A secretary-treasurer for the Association was appointed, and he still 
serves in that capacity. 


The headquarters rescué station, begun in November 1918, was situated 
on the Globe-Miaml highway about 300 yards outside the city limits of Globe, 
Ariz., noar the 01d Dominion Copper Co.'s shaft. The building, which has 
been considerably improved and the grounds beautified during the intervening 
years, was built of hollow tile and stucco with a tile roof. It contained a 
basement, truck room large enough to accomodate five vehicles, work benches, 
cabinets, tool racks, office, store room, change room with lockers and 
shower, living room, and sleeping porch. Living quarters were added later 
for the director to assure his. er Peet supervision and availability at all 
hours. : 


At the start, the operating personnel of the station consisted of three 
men in addition to the director and his assistant, one each furnished by three 
of the companies for a period of 6 months. At the end of each 6month period 
the men returned to their rogular occupations with their respective companies, 
and three others were assigned to replace them at the station. The purpose of 
this arrangement was to acquaint as many employees as: possible with the care 
and maintenance of the station and its equipment. Until 1931, when the de- 
pression necessitated curtailment of the working staff, five men were in 
attendance, as originally set up at the station. During the 4 years following 
1931 the director was the only man employed at the station. In 1955 an 
assistant was added, and since then the two men (the director and his assist- 
ant) have maintained the station, 
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The rescue crews were chosen from volunteers at the various mines and 
each month were paid a special bonus, consisting of one regular shift's wages, 
for their membership and work on the teams. Three crews of five men each 
were trained at oach of the three’ underground mines. This assured a minimm 
of 45 that would be available on short notice to any mine requiring the 
service of rescue apparatus. and crews... 


The rescue station was completed in 1919, and the full working force 
entered on duty damuary 1, 19¢0. 


The station was supplied with the following apparatus and equipment: 


20 Draeger 2-hour, No. 2, positive-pressure, by-pass 
types with breathing. tubes. 

30 Draeger half-hour, oxygen breathing apparatus. 

7 Pulnotors. 

3 Draeger high-pressure oxygen pulps. 

13 150-cubic foot oxygen cylinders. 
1,500: 2-hour regenerators (charges). 
1,000 half-hour regenerators (charges).. 


In addition to the above, 300 first-aid boxes, containing ample supplies 
were procured and placed at strategic places at the participating minos. 


In 1921, six sets of Draeger 2-hour apparatus were added to the station 
equipment, and in 1925 another BAX, sets of the sam-type apparatus were added, 
These Draeger apparatus wore usod as tho basic rescue equipment until 1936, 
when thoy were replaced with 21 sets of McCas, 2-hour, oxygen breathing 
apparatus. Eleven sets of McCaa apparatus were placed on the mine rescue 
truck, and 10 were assigned to the’ auxiliary station at the Magma Copper Co., 
Superior, Ariz. Twenty-two of the old Draeger machines were traded in at 
the time of purchase of the new McCaa apparatus. Tho remaining 10 Draeger 
machines are in storage and aro at the station in serviceable condition. 


In 1947, 18 sete of Mine Safety Applicances Co. l-hour apparatus 
were purchased to supplement the McCaa apparatus. Six of these sets were 
assigned to the Miami Copper Co,, Miami, Ariz.; six to the Magma Copper Co., 
Superior, Ariz.; and six to the Inspiration Concolidated Copper Co., Inspira- 
tion, Ariz. In addition to the basic rescue equipment listed, additional 
supplies and equipment ware purchased to round out the necessary equipment in 
case of emergency. In November 1919, a ne report contained the follow- 
ing statement3/. 


Two complete 10-man outfits mounted on motor trucks wero 
ready for immediate delivery. Each outfit consisted of 10 sets 


Tho Globe-Miamtl’ nepeue ‘Station: : 


: Arizona Min. Jour,, vol. 3, Nov. 1919, 
pe e ae Sot _ 
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of Draeger 22-hour oxygen breathing apparatus, 10 linesmen's belts 
with a complete set of emergency tools, 1 high-pressure oxygen re- 
fill pump, 2 oxygen storage cylinders, 10 Pyrene fire extinguishers, 
2 basket stretchers, 1 army-type stretcher, blankets, rope, life 
line, roll of canvas, spare parts for servicing the apparatus, 
recharges for the regenerators, first-aid kit, flashlights, candles, 
safety lamps, and canary birds. | | 


At each of the operating shafts and portals of the mines of 
the district is kept a special cabinet containing six half-hour 
Draeger apparatus, portable fire extinguisher, linesmen's belts 
with tools, flashlights, and recharges for the half-hour regenerators. 


It is interesting to note that after 30 years all sets of the Dracger 
half-hour apparatus are still serviceable. The six installed at the 
Inspiration main shaft and the Miami main shaft are still in their original 
cabinets and ready for eumee Tey? use. 


On March 19-20, 1934, a safety conference was held in the district, 
the proceedings of which were published.4/ The report listed the companies 
in the Association with their respective number of employees, as follows: 


Company Employees 


Inspiration Consolidated Copper Co..ceccoeoee 2,011 
Miami. Copper C6ii.4.s6sscerwesseeersoneeeessese 25409 
International Smelting Co...cccoscccccccccces HUT 
Old Dominion Copper Covcccccccccccevcssveseee 7180 
Arizona Commercial Mining Co,.seccccgecvcvece 93 
Iron Cap Copper Cocscccrccccecscetscsvvccesce 153 
Superior and Boston Copper COcscccerescccvces 110 


TOCA 6:6. bb s6ie Sebo Ob SO ese WOR ee ee ee wees 5 , 069 


On the basis of the original agreement, the operating cost apportioned 
to the above companies amounted to approximately 1 cent per man-shift 
worked, a cost still in effect for the present participating companies. 


COMPANIES SERVED 


At the present time five companies are served by the Association. Three 
of them - Miami Copper Co., Inspiration Consolidated Copper Co., and Magma 
Copper Co. - operate underground mines. The Pirst two participate in both 
the mine rescue and first-aid services, The Magma Copper Co, maintains its 
own first-aid department but participates in the mine rescue service; the 
remaining two companies - Castle Dome Copper Co. (open pit) and International 
Smelting & Refining Co, (smelter) - participate only in the first-aid service. 
Each company has its own safety organization, which is coordinated with the 


oceedings 0 erence, Southwest Mining ection, Natio ety 
Council, March 1923, p. 27. 
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Association. These mine safety departments assist the Association in the 
handling and distribution of first-aid supplies, contacting mine rescue 
crew mcmbers, and in mine-fire protection. The Association acts in the 
capacity of consultant to the safety departments on mine-fire prevention, 
ventilation, and other miscellaneous safety activities. 


The managerial groups of the Association during times of fire function 
as they would in any delaying breakdown through normal coordination: of all 
departments and use of the complete, constantly mintained emergency depart- 
ment. As no other form of insurance against mine-fire loss is available, 
it is essential to minimize losses through a well-planned protective program. 
In som moetal-mine diasters, heavy losses have been sustained in spits of 
elaborate preventive measures, but in all instances the mine rescue facilities 
have reduced such losses. 


It is interesting to note that in 1948 the property value of those five 
companies Was 36 millions, as compared with a valuation of 40 millions for 
the rest of the county in which they are situated. 


In previous years the following companies also were members of the 
Association and continued such membership until the compensa were ea quacs 
ated or their operations interrupted: . 


Arizona Commercial Mining Co., Copper Hill, Ariz. 
Superior & Boston Mining Co., Copper Hill, Ariz, 
Iron Cap Copper Co., Copper Hill, Ariz. 

Van Dyke Copper Co., Miami, Ariz. | 

Christmas Copper Co., Christmas, Ariz. 

Old Dominion Copper Co., Globe, Ariz. 


OPERATING AGREEMENT 


The following operating agreement, which became effective with the 
inauguration of the Association January 1, 1918, and was entered into by the 
four owning companies previously entioned, has remained in force without 
change to the present a | 


Arti cles of eement 
Article I. 


Section l. - The service hereinafter provided for shall be carried on in 
the name of Globe-Miami First Aid and Mine Rescue Association, 
Section 2. - The object of such service shall be to provide for a central 
-. wine rescue station for first-aid instruction for the employees 
of the parties hereto, for first-aid supervision, and for 
. such other service as bes directors Bergener ver provided for 
shall Rete 
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Section 1. 


Section 2. 


Section 3, 


Section l. 


Section 2, 


Section 3. 


Section h, 


Section l. 


Section 2. 
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Article II. Memagement. 


Management of the service shall be vested in a board of 
directors consisting of the local executive heads of each 
of the parties hereto. The officers of the Board of Directors 
shall be a president, vice president, secretary, and treasurer; 
the first two of whom shall be members of the Board. 

Special meetings may be called at any time by the preatasnt 
or by the Board of Directors. 

At all metings of the Board, each director shall be permitted 
one vote at any election or on any question arising for each 
dollar the party hereto represented by such director has con 
tributed or is due to contribute for the maintenance of the 
service the preceding calendar month. 


Article IV. Duties of Officers 


The president shall preside at all meetings of the Board of 
Directors. He shall appoint all standing committees of tho 
Board and shall sign all legal papers authorized by the 
Board of Directors. 

The vice president, during the absence or disability of the 
president, shall have the power to perform all the duties 
of the president. The treasurer shall collect and receive 
all moneys due the service and disburse them under the order 
of the Board of Directors, and, after proper approval, he or 
it shall keep a full account of all moneys received and paid 
out and report the same monthly to the parties hereto. 

The secretary shall keep a record of the minutes of all met- 
ings of the Board of Directors, He shall notify all officers 
of their election and all committees of their appointment. 
He shall further notify all officers and directors of all 
business meetings of the Board of Directors. 

All other employees shall be engaged by a mangaer selected 
by the Board of Directors to have charge of the service, sub- 
ject to approval of the Board. Rules and regulations may be 
adopted from time to time by the Board, and the manager of 
the service shall be governed by such rules and regulations. 


Article V. Finances. 


Two sets of accounts shall be kept by the treasurer, one of 
which shall cover the first-aid service and the other the 
Mine rescue service. 

All oxpenditures for the initial expense of erecting and 
equipping the mine rescue station shall be paid by the parties 
in the same proportion as the average number of shifts warked 
in the mine department during the first 6 months of 1917 for 
each of the parties hereto shall bear to the total number of 
shifts worked in the mine department for all of the parties 
hereto during the same period. 
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Section 3. - The expense of maintenance of the mine rescue service shall 
be contributed to by the parties to this agreement in the 
sams proportion as the average number of shifts worked in 
the mine departmont during the preceding calendar month for 
each of the parties hereto shall bear to the total number 
of shifts worked in tho mine department of all of the parties 
hereto during the precoding calendar month. 

Section 4. - All expenditures for the initial expense of installing and 

' equipping the first-aid service shall be paid by the parties 
hereto in the same proportion as the average number of shifts 
worked in all departmonts during the first 6 months of 1917 — 
for each of the parties hereto shall bear to the total number 
of shifts worked for all of the parties horeto during said 
periods in all departments. 

Section 5. - The expense of maintenance of the first-aid service shall be 
contributed to by the parties of this agreement in the same 
proportion as the average number of shifts worked in all 
departments during the preceding calendar month for each of 
the parties hereto shall bear to the total nunmbor of shifts 

- worked in all departments for all of the parties hereto dur- 
ing the preceding calendar month. . 

Section 6, - Any rescue equipment owned by the parties to this secret 

may be pooled ‘by them and surrendered to the executive com 

‘“mttee for the joint mine rescue service, and in such case 

' credit shall be allowed for tho present value of the equip- 
ment so pooled. In case of emergency the rescue equipment 
owned by this Association will be at the service of any of 
the parties hereto, but all exponses in connection with such 
use ‘of the equipment mist ‘be borne by the party using it, 
and all such equipment mest be returned to the Association 
in good order as soon as possible. In case two or more of 
the parties hereto need the oquipment at the same tim, it 
shall be divided between them. 

Section 7. - The parties shall settle any liabilities arising out of the 

‘mino rescue service in the same proportion as they contribute 
to the maintenance of said servico during the preceding month, 
and any liabilities arising out of the first-aid service shall 
be settled by the parties hereto in the same proportion as they 
contributed to the maintonance of paid fivetcate service 
during the preceding month. | 

Section 7a. - When in case of a mine fire or other emergency the employees 

of the mine rescue service are called upon for services, any 
liability for damages arising out of such service shall be 
borne entirely by the party for whose benefit such work is 
performed, 


Article VI. Other Companies 
Section 1. - In the event additional companies desire to obtain the benefits 
of said mine rescue service and first-aid service, they may 


be permitted to participate in the benefits thereof at the 
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discretion of the Board of Directors and on such terms and 
conditions as the Board shall specify. 


ASSOCIATE MEMBERSHIPS 


After the Association was established and in full operation, several 
smaller mines, too small to maintain adequate facilities for all emergencies, 
petitioned it for membership so as to participate in its benefits. An 
associate membership plan was devised by the Board of Directors and offered 
to the smaller mines on a contingent basis. This plan provided for a member- 
ship fee of $100 a year for the first 50 underground employees plus an 
additional monthly maintenance fee of 10 cents for each employes above 50. 

An operating cost of $0.013 (taken from the average for previous years) per 
man- shift worked undergrcund added to the membership fee completed the total 
cost to the associate member mine. In 1929 a representative membership under 
this plan was computod as follows: . | | 


Number of men employed underground (taken from State Mine 
Inspector's: YEpor't) sia oé.s-6 sie wos-e-0 blvd o Weise veces see onieee 190 
Less 50 men MINLMUM, ceecccvccccecccvveccsscsevicccvvccevores 50 


Balance for computing maintenance Cost..cessssccsccccsvesccs | LO 
Associate membership fee at $100 a yoar (monthly)........... $8.33 
Maintenance cost at 10¢ per man (140 men)..ceccsccccccccccee 14,00 
Operating cost at $0.013 per man-shift worked ‘eed shifts 

worked per month computed as 140 times 31)...ccccceccce 5042 
Monthly cost for associate membership of mine employing 

190 Men. Under er OUnd wiiock dee casoveseesessurewes~asueeee TOs]0 


PERSONNEL 


The Association has two full-time employees - the director and his 
assistant. The director supervises all mine rescue and first-aid training 
and the routine management of the station and its activities. The assistant 
tests, repairs, and maintains equipment, takes care of the physical plant, 
and assists at practice sessions of the various mino rescue crews. The 
director is provided with living quarters and utilities at the station and a 
station wagon for transportation in the district. 


The assistant is provided with station wagon, which he keeps overnight 
at his residence to assure prompt transportation if noeded in an emergency. 
At the assistant's residence is an extension telephone that is "switched in" 
when the director leaves the rescue station after regular working hours, 


Both the director and his assistant have Bureau of Mines first-aid and 
mine rescue certificates. The director is certified by the Bureau of Mines 
as a.mine rescue and first aid instructor and examiner. 
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Ag of September 1, 1948, the complement of fully trained mine rescue 
crew members, each of. whom possesses a Bureau of Mines mine rescue certi- 
ficate, was as follows: :* 


Miaml Copper Co., Miami, Ari2.ecccccccccecesseeeld sine 14 reserves 
Inspiration Consolidated Copper Co., 

Inspiration, | \et Serer r rere ere e Cee ee ee ee plus 18 reserves 
Magma, Copper Co., Superior, igh rere ee re eee eS, plus 8 reserves |. 


The fifteen men at each of the above mines constitute the regular crews, 
whereas the reserves are those who formerly have been regular crew members 
and still are active miners but because of occupational changes or other 
reasons have been placed on the reserve list and continue to receive training 


cae 
UNDERGROUND MINES 


To give the reader an idea of how extensive are the working areas of the 
underground mines served by the mine rescue service and also the fire hazards 
involved, the following information is presented: 


Miami Copper Co. 


The Miami mine of the Miami Copper Co., Miami, Ariz., is opened by one 
hoisting shaft (men and materials) and three air shafts. Mining. operations 
are on four levels, namely, 850, 900, 975, and 1,000 feet. More than 15. 
miles of tunnels, drifts, crosscuts, and raises are being worked. Consider- 
able timer is used in block-caving mining operations to maintain the open 
ings necessary for extraction of the ore. Most of the surface buildings are 
of metal construction, but fire hazards of a minor nature still exist. ' 


Inspiration Consolidated Copper Co. 


The Inspiration Consolidated Copper Co. mines, Inspiration, Ariz., are 
opened by two hoisting shafts and one adit for men and materials. Three levels 
in one shaft - at 600, 800, and 900 - and two levels in another sheft - at 
600 and 850 feet - are being worked at the present time. More than 64 miles 
of tunnels, drifts, crosscuts, and raises comprise the active working levels. 
Timber necessary for block-caving mining constitutes a potential fire hazard, 


~ Magma Copper Co. 


The Megm mine of the Magma Copper Co. » Superior, Ariz., is opened by 
three hoisting shafts, a winze for men and materials, and four air shafts. 
Work is being done on each level from 2,500 feet to 4,600 feet. Another level 
at 4,800 feet is being developed. ‘The underground working area at this mine 
consists of more than 75 miles of tunnels, drifts, crosscuts, and raises. 

A large amount of timber is needed.to support such openings in the heavy 
ground encountered and to mine by square-set slot, cut-and-filled stopes. 
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DISTANCE AND TRAVEL TIME 


The distance from the rescue station, on the wostern outskirts of Globo, 
to each member mine and the time required to travel by rescue truck in case 
of emergency follow: 


Company fotanes, mlos Travol timo, minutes 
Inspiration Consolidated Copper Co. 7.9 to 9. 5 17 to 22 
International Smelting & Refining Co. 4.2 12 
Miami Copper Co. 525 1h 
Castle Dome Copper Co. 14.3 25 
Magma Copper Co. 24.0 30 


The travel time listed is based on tests made by driving the respective 
distances with tho loaded mine rescue truck at legal speeds under normal road 
conditions. A reduction in travel time to the property of tho Magma Copper 
Co. will be possible when highway improvements now undor construction dbotween 
Miami and Superior are completed. 


STATION AND EQUIPMENT 


Buildings 


The principal building (fig. 1) of the Association is the rescue station, 
which 1s on tho Globo-Miami highway, and, except for redecorating, lands- 
caping, and addition of Hiving quarters for the director, is essentially the 
same as constructed originally. 


A warehouse on the 01d Dominion property at Globe is situated near the 
central station; it provides oxtra storage space for cardoxide, obsolete 
equipment, and materials. Equipment at the rescue station is as follows: 


Vehicles 


Gi Gai ne incase Arua (1-1/2 tons) (F148. 2) 
2 Plymouth station wagons (fig. 1) 


Apparatus 


21 sets McCaa 2-hour oxygen-breathing apparatus 
18 sets MSA l-hour oxygen-breathing apparatus 
18 sets Dracger half-hour oxygen- breathing apparatus 


Service Equipment and Supplics 


5 Draeger oxygen pumps, hand-operated (rebuilt in 1949) 

1 oxygen inhalator 

15 oxygen inhalers (2-hour oxygen bottle with reducing valve 
and facepiece) 


3648 -~10- 


Google 


"S9,[D1Y8BA Pue Uu0!}Ze}S 9NdSad YOI4SIP IwelW-eqgo[H - ‘| eanbiy 


av : 
> 


ee oe | sagen 0 etalon —_ eens 


in net vreere 


~~  e — /? ~ a 
ee we Pn er 


ee 
Sy, - oo) a” 4 
~k&s ve ae ~~ 


- 


y. 
et. 


‘=e e were 


Google 


*}uewdInbs pue yOnN4}Z BNdOSe4 sUIW - "7 e4andIY 


| mee i 


i 


“ia 


ta 7 ; 
in) | Aud) err 
Re 

q f A i} if r 
he ) . P y 1 ' ‘ 
Ata . ’ qj ie? iwi ‘ : ie iy" Wi. ae + THR, 
2) a ae - > Sa we 5 

we i Bat me’ Y me ’ - weal ae Geer : L<cyvree , PY ' 
iy SON eee tne dita na OR way ae BA aN, *: . 

sro st tem ee Cee eer eee ae —-- =- - - me ee ———————— EE 


*}uowd 


nba andse4a aulw YyzIM Pe144ed $][00} 4aMOg - 


"¢ aonb 


d 


Al 


Bed 

LA 
je 

x 


ua 
c= 
LJ 
= 
oo a 
— LW 
mM 
a i 
en 
= | 
Lt oO 
a 
3 
LLJ 
a 
— 


Goo gle 


d by 


gItize 
— fe Hae 


Dig 


3848 


Service Rquippent and sUpplioe (Cont'd. 


8 MSA parhensnonesids detectors 
1 gross CO (Ampoule) cartridges 
1 portable Orsat apparatus 

l pyrotamnic acid CO detoctor 
12 heat pads 

2l oxygen cylinders (medical) 


4,400 pounds of Cardoxide - 
l electric life line for 2-way sipadiine ae ae 1, 430 foot 
l rope life line marked at 10-foot intorvals (Jength 2,000 feet) 
1 field telephone line with contact reel (length 1 »720 feet) 
2 light wire cords (length 1,000 feet each) 
2X gross 2-coll flashlights with angle heads. 
2h 5-cell flashlights with focusing heads 
3 field telephones, dry cell-operated 
39. carpbon-monoxide self-rescuers 
1 dozen carbide lamps 
16 frames for holding apparatus when filling. regoneretors - 
¢ mouthpiece sterilizing units containing 3 white granite 
buckets, dishes, soap, and scrubbing: brushes . | 
Ample supply parts for repairing and servicing all epparatus 
(sufficient for 30 days! continuous operation without | 
depending on additional supplies) 


are cial Equipment 


1 geophone 
1 claydiggor jackhanmer sateen by suipausbed: eae) with 5 axe 
blades; 3-moils, 3 cold chisels, and 3 spades (fig. 3). 
4 blind men's sticks (monowhell with handle) | 
) master spotlights, wet-coll battery type, 250, 600 cant Lopoiret 
1 mximn eee thermone tor (records up to 300° ‘F.) os 
1 anemometer . 
1 psychrometer 
10 water gages 
1 fan with dire¢t-current motor. 
1 contact reel with 300-foot cable 
1 fan with alternating-current motor | | 
6 organic vapors chomi.cal cartridge respirators with extra 
cartridges — 
1 small acetylene torch for: “Light cutting 
1 soldering iron: - 
2 plpe-threader sets 
Ll pipe-cutter set 
1 electric power saw, 10-inch plates blades will ue nails. 
-and- spikes (fig. 3 = 
Brattice cloth - 
10 fire extinguishers ities and Foami te ) 
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Special Equipment (Cont'd, ) 


1 compressed-air purificr with 3 masks and three 50-foot hoses 
15 wire basket stretchers 
75 Army canvas stretchers 
50 first-aid outfits with canvas mat, wool blanket, penne splints, 
and first-aid supplies in box 


Some of the above equipment has been described5/ as follows: 
The two portable mine fans are owned and operated by the Globe- 

Miami Rescue and First-Aid Association. These fans have been 

put to many uses by the association, but their most valuable 

service has been rendered at mine fires where they have controlled 

air currents and cleared passageways of smoke to facilitate: the. 

work of fresh-air and apparatus crews. In designing and construct- 

ing the two fans, both alternating and direct current and varying 

track gages had to be considered, One fan is driven by an alter- 

nating-current motor and the other by a direct-current mtor, and 

each outfit is mounted on mine trucks with adjustable gages. Each 

motor is connected directly to the fan. The alternating-current 

motor is single-phase, 2S-cycle, 110- or 220-volt, and.of l-horsepower 

capacity. The motor may also be operatod at 35 or 60 cycles. A 

2-kw., transformer also permits operation on 440 volts alternating 

current at any of the three cycles. 


The second fan is connected directly to a direct-current motor 
of l-horsepower capacity at 500 r.p.m. and 220 volts direct ourrent. 
The motor is fully enclosed. Both fans are of the 36-inch Sirocco 
mitiblade type, enclosed on the sides and running under no static 
head. Each will deliver 40,000 cubic feet of air per mimite. Each 
motor and fan is mounted on 4 swivel plate and standard that allows 
adjustment in any position horizontally. By tipping the truck, air 
currents can be directed upward or downward. A poEtavne reel contains 
500 feet of two-conductor cable. 


Part of the Globe-Miaml station equipmont is an electric life 
line. It consists of 1,430 feet of cable wound on a steel reel 
supported by a steel frame supplied with handles for carrying and 
weights approximately 175 pounds. To one end of this cable are 
attached a reel and commtator rings, and to the other end a small 
signal box is attached by means of a detachable plug enclosing a 
buzzer bell, This box may be detached to facilitate winding of the 
cable. <A metal box fastened to the top of the supporting frame 
over the reel contains a 45-volt radio B battery which supplies 


Forbes, J. J., Owings, C. W., Miller, A. U., Griffith, F. E., Westfield, 
James, Jr., Quenon, E. E., and Williams, M, L., Central Mine Rescue 
Stations: Bureau of Mines Miners' Circular 39, 1939, pp 26-27. 
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power for signaling, and a buzzer bell, Signaling is done by 
means of small spring push-button-type switches on both boxes. 
A counter attached to the frame gives the number of laps of 
cable unwound, and the operator, by consulting a table, can 
tell the exact distance a crew is from the base at all times, 


Inhalation and exhalation connections on all oxygen-breathing apparatus 
are painted contrasting colors so as to be readily distinguishable. This 
safoty measure is especially helpful in the training of new men, ai a 


AUXILIARY STATIONS 


An auxiliary station is mintained at the mine of the Magma Copper Co. 
in Superior because of the distance of the mine from the cnetral rescue statim 
at Globe. This station is equipped with 10 sets of McCaa 2-hour apparatus 
and 6 sets of MSA 1-hour apparatus. In addition, thore are tho ollowing 
Pieces of equipments 7 


l Draeger oxygen pump. 

1 life line 1,500 feet long. 7 

2 field telerhones, each equipped with a swell entnite 
1,000 feet of wirs.. _. 

Tools, Parte, and ae for servicing the ad 


This auxiliary station is housed in one of the mine buildings ‘end hag work 
benches and adequate utilities furnished. A minimm of 216 pounds of | 
Cardoxide is kept at thie station. 7 2 : 


At the Miam} Copper Co. @ mine truck houeed near anes shaft spidene: Ls “: 
loaded at all times with the following equipment: ‘pix half-hour Draegor 
apparatus, six 1-hour MSA apparatus, one inhalator, flashlights, batteries, 
tools, hose, six ‘Fyrene aoe RA tineusenere: ee and. pipe Ravers 


Tho Inspiration Consolidated Copper Co. has the same equate stared 
at its main shaft as has the Miami Coppor Co. 


| MINE RESCUE TRAINING 
‘Factlitios at Minos 


Training facilities at tho aifforent minos vary from year to year. 
Isolated undcorground levels have been used, but owing to continued develop- 
mont of the mino, these levele eventually become unsuitable as training |. 
arcas. The Miami Copper Co. provides an abandoned underground level for 
training, where teams may be trained in smoke without hindoring the venti- 
lation of the regular working areas. At the Inspiration Consolidated Copper. 
Co. a small surface tunnel, approximately 100 feet in length, is used as a 
practice tunnel and smoke chamber. At the Magma Copper Cony, in Superior, 
is a surface tunnel suitable for limited maneuvers and an abandoned under~ 
ground mine for more extensive aber This Idne is half a mile from 
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the auxiliary rescue station at Superior. It has two levels with a winze, 
crosscuts, and raises that afford excellent opportunities for simlating 
conditions following mine disasters under which rescue crews may practice. 


New Men 


When the regular members of a mine rescue crew at any of the member mines 
leave the employ of the company or otherwise discontinue their membership on 
the creWs new men are trained to take their places. Labor turn-over of 
recent years has necessitated training a number of new men. At present each 
mine has the full complement of a men on the regular crews as well as of 
reserves. 


Practice Schedule 


_ The regular mine rescue crews meet once a month for a half-shift (4-hour) 
practice session, Training is conducted in the afternoon on the scheduled — 
date. The crew at the Miami Copper Co. meets on the second Thursday of each 
month. At Inspiration Consolidated Copper Co. the meetings are held on the — 
first and third Wednesdays of each month. Magma Copper Co. divides its crew 
members between the day and night shifts. Two meetings are scheduled each 
month on the first and third Thursdays in order to hcld the training when 
regular shift changes put the men involved on day shift. 


Maneuvers 


Seventeen mine rescue maneuvers have been held by the Association since 
it was first established. In the early 1920's maneuvers were held twice a 
year. Outside teams were invited, and 2 to 4 days were set aside for the 
program, Some of the early maneuvers were reported in Bureau of Mines 
publications. 6/7/ The depression years of the early 1930's made mine rescue 
maneuvers inadvisable because of the expense involved. In 1936 an attempt 
was made to renew the regular manouvers, and one was held. Curtailment of 
operations and World War II interrupted maneuvers; nono were held by the 
Association between 1936 and 1948, In April 1949 all crews mt for 2 days 
of maneuvers on the Magm Copper Co. property (figs. 4 and 5). 


MAINTENANCE OF EQUIPMENT 


The equipment of the Association is maintained in excellent condition 
and is ready for use at all times. Although oquipment is not inspected at 
definite periods and no formal reports thereon are submitted, each piece 
of apparatus is thoroughly tested by the station attendant before and after 
wearing and by the men on the crews during the practice sessions. Any repairs 
indicated by the tests are made promptly either at the truck, which carries 
a@ complete set of tools and parts, or at the station. 


- Motor vehicles are inspected every Monday, and, in addition to normal 
mechanical and lubrication inspection, a check is made on such auxillary 


6/ Gardner, E. D.,-Globe-Miami Mine Rescue Maneuvers : Bureau of Mines Report 


of Investigation 2473, 1923, 4 pp. 
1/ Gregory, F.C., Third Mine Rescue Maneuvers at Globe, Ariz.: Bureau of 
aa Mines Report of Investigation 2566, 1 bots »,4 pp. 
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emergency equipment as sirens, flashlights, first-aid kits, tire chains, and 


tools. 


All vehicles are maintained with a view to having instantaneous , 


dependable service and to minimize depreciation. 


The Association prides itself on its methods for maintaining the mouth- 


pieces of the breathing apparatus in sterile condition. ° 


‘APter each wearing, 


the following procedure for sterilizing the mouthpiece is rigidly adhered to: 


Three granite buckets from the sterilizing unit, carried on the mine 


rescue truck, are used, 


One bucket is filled with a potassium permanganate 


solution, another with a carbolic acid-type disinfectant solution, and the 


third with a bichloride of mercury solution. 


By this method it is possible 


to kill] germs that might be immune to any one or two of the other antiseptic 


solutions. 
clear water. 
as dry as possible. 


The mouthpieces are scrubbed with soap and water and rinsed in 
Next, thoy are immersed in each sterilizing solution and shaken 

They are then presented to the attendant in charge, who 

sprays them with an atomizer containing an antiseptic solution. | 


After spray- 


ing with the last antiseptic each mouthpiece is covered with sterile gauze, 
which is held in place by a rubber band and placed in the truck or cabinet 


until the next period of use. 


Adherence to such a strict policy of sanita- 


tion has proved its worth, because not a single case of infection from 
wearing mouthpieces has occurred to any crew member during the 3l-year life 


of the station, 


PAST SERVICES DURING EMERIENCIES 


The Association has been of inestimdle service to its own members as 
well as those outside its membership during emergencies at mines within its 


field of operation. 


Moreover, it would be difficult to state the exact value 
of its service during any particular emergency. 


No complete record has been 


kept of all the demands made upon the Association either by its own members 
or by others; however, some of its major contributions to safety and welfare 


are listed below. — 


Since its organization in 1918, the Association's mine 


rescue crews have served and its equipment has been used at 18 mine fires in 


momber mines. ‘The companies and the dates of the fires follow: 
Company Date of fire 

Superior & Boston Mining Cov.cccscccccccsecoes duly 1919 © 

Mi ami Copper COcccvivivvcccvcvvessccsesddsoros July 1919 

Old Dominion Copper COds swietoewseseweseeeeoses February 1920 

Arizona Commercial Mining Cocwcsccocrcccvcecevees. August 1920 

01d Dominon Copper icoerrr re rT rere ras rere re eer a Fobruary: 1921 

Arizona Commercial Mining Co..ccececcocecesese duno 192k 

Old Dominion Copper COs 0049660 eee wees see eae August 1925° 

Old Dominion Copper Co..sccccrccccscsevevecesee December 1925 

Old Dominion Copper COccscccccccccncecsseceess  Soptember 1927 

Old Dominion Copper COscccccesccvecesccsevvses March 1929" 

Old Dominion Copper Corcescccscececcceccsesees suly 1929 


Inspiration Consolidated Copper Co... ssceccece 
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December 1929 


Old Dominion Copper Co... .ccsccccececevcrcecsees January 1930 
Old Dominion Coppor CO...sccccccccccvcceccceceese March 1930 
Inspiration Consolidated Copper Co..secesccceece 1937. 

Old Dominion Copper Co... .-ccccccccccccvcccecveee March 1941 
Miami. Copper’ Cosi c.cssnesw wesw sesso s aviessie ses: ADYIL 1942 
Miami Copper CO. scevervvscscccccsscrcccvsececees August 1945 


Mine rescuo teams and equipment assisted at tho Magma mine fire, Superior, 
Ariz. in November 1927 before the Magma Copper Co. was a member of the 
Association; at the Ray Consolidated Copper Co. mine fire, Ray, Ariz., 
November 192k; and at the shaft fire of the St. Anthony Mining & Development 
Co., Tiger, Ariz., September 1944, 


On several occasions the director and other representatives of the 
Association have rendered assistance at mine fires and disasters that 
occurred outside of the district. Some of the early, outstanding occasions 
were the Argonaut mine fire, Jackson, Calif., in August 1922; the Dawson, 

New Mox., disastor in Fobruary 1924; a Bisbee, Ariz., mine fire in April 
1924; and the United Verde mine fire, Jerome, Ariz., in January 1929. During 
December 1946, assistance was given when two miners were trapped by a cave- 
in at the Buckeye mine, Copper Hill, Ariz. One miner was rescued alive 

after 20 hours, but 24 days were required to recover the body of the second. 


One outside call was from the Braden Copper Co., Chile, South America, 
in 1945, following 353 fatalities from a fire and explosion. The director 
was granted a leave of absence from the Globe-Miami District: Mine Rescue 
and First Aid Association and went to Chile to assist rehabilitating the 
mine rescue, first-aid, and general safety organization. 


Much of the credit for the low property loss resulting from mine fires 
at member companies is attributed to the efficiency of the mine rescuc crews 
and stratcgic use of adequate equipment. The total direct cost of all fires 
at member mines for the past 41 years of Association operations does not 
exceed $25,000. Of this total loss, about $20,000 was sustained at a fire 
that occurred at the Old Dominion Copper Co, mine in February 1921. 


Anothor testimonial to the efficiency of the mine rescue crewmen and the 
equipment used is the fact that no crew member has over suffered a lost-time 
injury during practice or while attending a mine fire or maneuver. 


FIRST AID 


Notwithstanding that the foregoing information has been largely devoted 
to the mine rescuc activities of the Association, first-aid service is an im 
portent part of its work. A card-index file-is kept of each employee of 
member companies trained in first aid, showing the number of. classes attended, 
date of completion of each course, and the certificate awarded. Many of these 
cards bear tho names of older employees who have attended every first-aid 
class since the start of his employment. The file now contains almost 14,000 
names. Complete records have not been kept of all persons trained in first 
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aid by the Association members or under its direction, but. it is estimated 
that over 20,000 persons - miners and others - have a such training. 


First-aid contests wore held posutaniy in the aietrict until the ehut- 
down of the early 1930's, The companies have entered up to 79 six-man teams 
in local contests. Cash prizes and bonuses paid in one year to contesting 
teams in a local meet exceeded $6,600, The Association has on display 
several trophies that ‘were won by district teams in Arizona eoupeeryrons ; 


For scveral years the Association enacted. eat centine. hen as - 
many as 3,000 men Were trained at the various member mines. During the war 
years (1941-1945) the customary annual first-aid training program was cur- 
tailed and training was limited to key mon and supervisors. In 1947 the 
program was resumed and a 6 weeks' schedule of training was carriod out under 
the direction of the Association in cooperation withthe Bureau of Mines. _ 
Approximately 500 men attended the classes and 387 received Bureau of Mines 
certificates. Another large:scale first-aid training: program was started in 
Jenuary 1949 and continued for 6 months; Of a total employment of 3,202, 
2,168 men attended the classes, of which 2,052 completed the COUF Be. A review 
course was given in September 199 for ye supervisors. 


AD mon trained during the past fow years wore paid: their ‘regular neue 
rate for time spent in such training. In most instances, this involved 
overtime, which was paid at ee proscribed Fete: 


It has ‘been found that first-aid eainine sata an res rs in the 
reduction of accidents at tho mines. The.tabulated results.of the training 
conducted in 1947 ‘showed that during the following year.the.men trained in — 
first aid had only one-fourth.the. numbor.of actidents and aed ono-~- sixth of 
the severity of eee of thoge not.se: trained, 


© ea % 8 6 


Distribution. of First-Aid Supplies 


All first-aid supplies for the five member mines ere purchased through 
the Association. By purchasing in wholesale quantities a substantial saving 
in cost of supplies is effected. Each company maintains its own first-aid 
cabinets and distributes its supplies to those in charge of them All 
companies are liberal in providing ample supplies, and no restrictions are 
placed on use by thé men, All first-aid supplies have been approved by the 
medical departments of the companies, and preparation of eee band=- — 
ages, and stimulants maoe is under their ees 


costs | 
Station Cost 
In spite of the extensive service enicess: wehdioise seeentod. and 
equipment purchased and mintained, the operating cost of the station has 
been nominal. It has already been pointed out that the operating cost is 
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approximately 1 cent per man-shift worked. The installation cost has beon 
offset by the increase in value of the property and the savings effected 
through the wholesale purchase of supplies. 


No records of tho initial cost of the station are available. Several 
companies had some equipment that was pooled, and more was bought from time 
to time. On January 1, 1927, after the station had been in operation 
approximately 8 years, an inventory report was submitted showing tho values 
for 1925, 1926, and 1927. This inventory is reproduced to show comparative 
growth of assets of the Association during those years. 


Item 1925 1926 1927 
Mine rescue equipment..........$7,702.01 - $8,238.10 $9, 347.70 
Mine reacuc supplicg...ecccseee 1,409.23 10, 082. 42 9 813.46 
Firet-aid supplies...«seseeeees 2,111.17 2,243.34 2,263.68 
Building complete.....ecescsee ele, Gh9.97 14,914.97 14,914.97 
Station and grounds..........«. 1,184.76 1,338.01 1,284, 24 
Station LAXturEs..ccceccccecces CyeCO.e9 2,583.87 2,604, 62 
Station supplics.....eeeseceeee 466,57 4hO,26 451.53 
Cars and accossorics..scescceee 0,140.88 6,796. 39 6,880.49 
TOOlAL i cccaseoeietawecesesesees JOOSCKD 600.15 60h. 36 


40,773.33 47,247.41 48,166.36 
Individual company equipment (mine rescue and first-aid supplies): 


Old Dominion Copper Coscacccccccccecccssccescese $l, 000.79 $1,225.79 
0 


Miami Copper ower rrer ere eee ere ee er eee 770.88 92 .88 
Inspiration Consolidated Copper Co.ecesccccscees 1,536.21 1,536.21 
Arizona Commercial Mining Co.v.,cccscocccvsccsesee 215.17 243.17 
iron Cap Copper oe rrrrerrr er rer err Terre re ee Ce 361.45 361.45 
Superior and Boston Mining Cowcccssccccccscccces 213.17 213.17 


The present value of the assets of the Association is estimated to be 
approximatoly $75,000. 


Operating Costs 


The actual amount spent in maintaining and operating the Association will 
vary from month to month and year to year. There are certain fixed costs, 
such as taxes, insurance, salaries, light and fuel, etc., that can be estimated 
in advance. Replacement of obsolete equipment or the purchase of additional 
equipment affects the operating expense. A representative le-month period 
(July 1, 1947, to June 30, 1948) showed an annual operating cost of $11,710.65, 
which included the purchase of over $1,000 worth of additional apparatus to 
supploment that already on hand. The cost per man-shift in this instance was 
$0.013, which has been the avorage with little variance from year. to year. 


The itemized expense of the Association for a typical month follows: 
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Expense for July 1 48 


Debits: 


Salarics of divector Sid MBSL STAN t vies cvuenopeaceee veecews co Coase ae ST NTOT 
CAGPLCAL. TA DOL sc ew asbd ooo 6006 5565e 0.0 Wis 0 00a OOS OA Ue CNS OO SNES SE ROEN SS GEO. OO 
‘ce kere rere rer ere ere Torre ee TT ere Te ree Tr ee ee eer eee re 136, 95 
Heat, lights, and WATCL es ceccecccsscccvncasevcerccssveevevessvveseres 20. 50 
Telephone and DOxk TENG s 406ss6 7s wuledees et eaw sete Oeee seu ieeeeeeeeeete “CTe4D 
TIVSUP- ATCO 6.6.6':6'ibo 0:56 we Wee Wass 005 W669 9h 0406960 S 6 be te eNeweSiawes ©COSO0 
Group ANSULFEANCE cc cccvcrscceesevreeseseceeeeressssneneesseeegsesscsete 0.85 
Federal insurance contri bution TEX. ccccccccvevevvccccvcerscsssevvces. 7.64 
Unemploy mont insurance DAK sicia amass scceivilesut.ds es sess eer eka euees 3.82 
First-aid supplies DOUGH. ses seeveevecerereteevcnreesereeseneeeneres, 499.90 

1. ‘Bl. 18 


Credites 


Supplies sold: 
Miami Copper GGartezadecaniienenacssnnaiunnsisecunacteueneencea seo: 53 


Vegma Copper COscds cote vaca neceasmeseornese os sa paietecuseewece ss 133. 50 : 


Inspiration Consolidated Copper Osc mew aceieaie suns eau ees 147.18 
Gila County HOspA Gal sass scot: sopainee ss won sem waeieses oo veeme seamen hh, 30 - 
lier the CABTLO ccc ccccvevevccccsccrccusecvecssseensersevecsesrsveesseee 15. 39 


Telephone toll calls (dobit to GULECtOr)seereeeceeseeeecreeeeeseees 7.52 


Balance July expense distributed to COMPENLE++ ++ eeseeeseeeeeeeenens 973. 76 
1, 481,18 


Distribution of Expense by _Companies for July ‘19 LS 


-Mine roscue — . First ae 
Total 


Miami Copper Co......+00.) 13,430 { $166.30 : ar — 81 | $386.11. 
Inspiration Cons. EOREOs 6,629 82.08 : 25,702 | 193.56 275.64 
International S.&R. Co... = - | 5,986 | 45.08 45.08 
Magma Copper CO.cesevreesl 15,894 | 172.08 | - | ~ + 172.0h 
Castle Dome Copper eae +40, 601°! 94.89. , 

, $553.54 | $973.76 


33,953 73,477 | 


Crew Bonus 


The regular members of mine rescue crews at each mine receive an 
extra shift's pay with any shift bonus each month for their services. When 
the crews are called to duty in an emergency they are paid straight double 
time while on such an assignment. The pay starts from the time they leave 
home until they return to their residence. 
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During recent years, watch fobs, arm bands, and badges were awarded in 
recognition of mine rescue activities. Serially numbered badges are now 
given to regular crew men, and similar badges bearing the word "reservo" 
rather than a number are issued to resorve members. Tho value represented 
by such emblems is considerable. Vacant positions on the crews are sought 
after and these items of recognition help to draw valuable men for rescue 
work. Group pictures and crew lists displayed on the plant bulletin boards 
do mich to sustain interest and make all mon safety conscious. 


COMMUNITY SERVICE 


The Association renders invaluable seryice to the commnity in many cases 
not readily idontified with mining. Over a hundred cases of resuscitation 
have been attendod throughout the arca, which included several cases of 
drowning at Roosevelt and Coolidge dams, 


Oxygen is supplied for hospital cases and also to private homes upon 
request of the attending physician. Hardly a day goes by that the Assoc- 
4ation's inhalators are not used in medical cases requiring oxygen. During 
the influenza epidomic of 1918-19 the Association rendered invaluable service 
in the reliof of suffering in private homes and in aid to medical departments 
of the district. Inhalators wero used at 4 hospitals for a period of 4 
months’ and, in addition, dur ing the same period inhalators were provided for 
67 house pationts. 


The Association services and repairs the resuscitators owned by the fire 
departments of Globo and Miami and three hospitals. The station maintains 
a supply of carbon dioxide (one large cylinder and one smill cylinder) for 
hospital use only. This is the only supply of carbon dioxide for medical use 
in the district and is always administered under a doctor's supervision with 
station attendants present. 


The director and soveral representatives of the Association have from 
time to timo conducted first-aid classes for such groups as Boy Scouts, Girl 
Scouts, and school teachers. At ono time the Association sponsored first-aid 
instruction in tho public schools of the district. 


Whon the Globe-Miaml area was organized by the Office of Civilian Defonse, 
the Association aided in many ways. The Association provided complete first- 
aid kits for omergency use (fig. 6); these are still ‘available in case of 
disaster that might require such equipment. Association personnel conducted 
numerous first-aid courses and participated actively in the defense program. 


3848 - 20 — “Interior - Bureau of Mines, Pittsburgh, Pa. ™ 


Google 


‘asn AQuabuowe 40} JUOWwdINbS ple-j}s4i4 


SRT 


"9 oanbi4 


26 Ot Dots 6 ee 


s, dhe est chk 


NW, ra 
i 
cos ielitays, 


